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Healthy older adults often have problems to ignore irrelevant information. A 
lack of executive control upon irrelevant signals might be a core deficit 
affecting also higher level cognitive functions such as working memory. Here 
we show the origin of that deficit in a cuing task and demonstrate that older 
adults are not only unable to ignore irrelevant stimuli, but process them like 
relevant ones. Ample processing time can help to overcome this deficit. 
 
Several studies have shown that elderly people have problems with irrelevant 
information. They get easily disturbed by salient information that is not relevant for 
behavior1. Obviously, the ability to assign cognitive resources to selected information 
only (executive control) is impaired with higher age. This deficit does not only lead to 
interference during actual processing but additionally might prevent information from 
being transferred to working memory2. Thus, deficits in executive cognitive control 
might be responsible for numerous deficits when people are aging. 
So far, there is only indirect evidence about the cortical origin of this deficit. Here, we 
intended to uncover and specify the underlying cognitive dysfunction by means of an 
event-related EEG study that used a simple and well-known cognitive paradigm that 
additionally allows to estimate temporal boundaries of inefficient behavior. 
When irrelevant information precedes a target stimulus at a given location in space, 
responses are accelerated when the interval between cue and target is short 
(priming). This effect reverses normally for interval larger than 350ms, an effect  
known as “inhibition of Return” [=IOR]3. IOR is assumed to be a basic tagging 
mechanism that prevents from searching objects or locations in space twice4. Such a 
mechanism makes any search process much more efficient. The time interval 
between cue and target that is sufficient to generate IOR varies with stimuli and/or 
response modality used and reflects a temporal marker of the efficiency of the 
system in a given situation.  
We investigated the deficit of healthy older adults with irrelevant information by a 
standard IOR procedure with varying SOAs5 (Fig. 1; see Supplementary Methods). 
The task for participants was to press a button whenever a filled square appeared at 
one of two locations, left or right from fixation (simple response). Target stimuli were 
preceded (SOA 60, 100, 350 or 900 ms) by spatially non-informative squares 
surrounding the possible target locations. Event-related EEG activity evoked by the 
non-informative cue was measured from 64 electrodes distributed over the entire 
scalp. For the most prominent age-effect around 350 ms a LORETA6 source 
estimation analysis was calculated for the preparatory interval at long SOAs to get 
information about the possible cortical origin of this effect. 
Behavioural data (see also Supplementary Results) show that IOR rises later in 
elderly people (n=10, 50 – 70 years of age) compared to young participants (n=10, 
19 – 26 years of age; F(1,18)=5.9, p<.05). Whenever the Interval between the non-
informative cue and the target stimulus is sufficiently long, their behaviour is 
comparable to that of healthy young subjects (F(1,18)=2.6, p>.10). The deficit with 
ageing seems to be restricted to rapid cue-target sequences where elderly people 
show strong and reliable priming, i.e. faster responses whenever cue and target are 
presented at the same location whereas this effect is very weak in young adults 
(F(1,18)=8,5, p<.01). This finding indicates that elderly subjects rely on the cue 
stimulus even though it is not task relevant whereas young people seem to be able to 
suppress this cuing effect quite rapidly. 
This interpretation can be supported by the electrophysiological data. Young people 
show a pronounced phasic frontocentral negativity peaking at around 350 ms after 
cue onset which is completely missing in elderly people (F(1,18)=8.7, p<.01). While a 
very similar age effect previously obtained in a novelty task has been assigned to 
enhanced sensitivity to new information in young compared to old people7 we would 
argue that in our task it reflect the control of irrelevant information. Source estimation 
with LORETA shows that mainly medial and lateral frontal areas contribute to this 
negativity (see Supplementary Table 1). 
Interestingly, the subsequent positive wave demonstrates more directly the functional 
misinterpretation of irrelevant cues by healthy older adults. Both latency and scalp 
topography of this component suggests that it is a P3 or P300, which is regularly 
evoked by task relevant stimuli only8,9. Hence elderly appear to misinterpret the 
irrelevant cues as relevant.  
As has been shown before2,10, the ability to ignore salient irrelevant signals 
decreases with increasing age. While Gazzaley2,11 demonstrates the outcome of this 
deficit in extrastriate areas, we show the origin which can be assigned to deficient 
activation of frontal areas that are likely related to executive control functions, such 
as the anterior cingulate cortex and the right orbitofrontal cortex12. This executive 
deficit of frontal areas in elderly can be overcome in overt behavior with sufficient 
processing time. This shows again the compensatory power of elderly for coping with 
functional deficits. However, the neural mechanisms underlying such compensation 
remain unclear.  
    
Fig1. Experimental framework (left), and behavioural data (right). A bright square 
(target stimulus) followed a non-informative frame (cue) with varying SOAs. 
Participants had to press a button whenever a target appeared on the screen. 
Responses to targets at the cued location were delayed for long SOAs (= Inhibition of 
Return). This effect establishes later in elderly subjects and approaches the 
performance of young participants for the longest SOA. 
Fig. 2. ERPs with topographical maps (upper panel) and a LORETTA estimation of 
the cortical origin of the main age-effect around the N2 (lower panel). The phasic 
frontocentral N2 is completely missing in healthy older adults indicating a frontal 
deficit of executive control functions. The subsequent P3 indicates that elderly 
participants processed the non-informative cue as a relevant stimulus. 
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